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Theories of intelligence: Two major approaches

1.

•

•

•

•

2.

•

•



Psychometric Approach

Spearman’s General Intelligence

General Intelligence 
Factor (g)

Spearman (1923) 
believed that there 

must be a single 
underlying construct

Questions asked 
appeared dissimilar, 
but argued that all 

assessed basic 
abilities to 

understand, reason, 
and make 

judgements

1900’s

Binet and Simon
First intelligence test 
with school children



Psychometric Approach

Spearman’s General Intelligence
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Psychometric Approach

Thurstone’s Primary Mental Abilities (1938)
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Psychometric Approach

Thurstone’s Primary Mental Abilities (1938)

Thurstone’s Primary Mental Abilities

Ability name Description 

M – Memory Memorisation

N – Numerical ability Dealing with numbers

P – Perceptual speed Recognising visual patterns

R – Reasoning Dealing with novel problems

S – Spatial Reasoning about visual scenes

V – Verbal Comprehension Understanding verbal statements

W – Word fluency Producing verbal statements



Psychometric 
Approach

Fluid and 
Crystallised 
Intelligence 
(Cattell, 1963)

General intelligence consists of 
fluid and crystallised intelligence

Fluid intelligence:

• Comprehension, reasoning, problem 
solving

Crystallised intelligence:

• Recalling stored knowledge and past 
experiences



Psychometric Approach

Fluid and Crystallised Intelligence (Cattell, 1963)
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Solving puzzles, 
seeing patterns in 

statistical data, 
engaging in 

philosophical 
reasoning

(Unsworth et al.,
2014).



Psychometric Approach

Fluid and Crystallised Intelligence (Cattell, 1963)
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Psychometric Approach

Fluid and Crystallised Intelligence (Cattell, 1963)
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Recalling events 
and dates, 

remembering 
geographical 

locations, reciting 
texts (Horn, 1968)



Psychometric Approach

Fluid and Crystallised Intelligence (Cattell, 1963)
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Psychometric Approach

Fluid and Crystallised Intelligence (Cattell, 1963)
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Psychometric Approach

General intelligence 
(G)

Fluid intelligence –

solving new 
problems

Crystallised 
intelligence –

use of existing 
knowledge

• Psychometric approaches are statistically 
sophisticated ways of:
• Providing a map of the mind
• Describing how people are different from 

one another

• But they do not explain why people vary in 
these mental skills



Psychometric Approach

Carroll’s Three Stratum Model (1993)

•

•

•



Psychometric 
Approach

Carroll’s Three 
Stratum Model 
(1993)

Stratum III 
• General intelligence (g)

Stratum II

• Fluid and crystallised 
intelligence

Stratum I

• Specific cognitive, perceptual 
and speed tasks used in 
studies of cognitive ability



Cognitive / Information Processing Approach
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Cognitive / Information Processing Approach

Sternberg’s Triarchic Theory

Meta-components

•Higher-order 
processes used 
to plan and 
regulate task 
performance

Performance 
components

•Actual mental 
processes used 
to perform a task

•Take action on 
plans and 
decisions arrived 
at by meta-
components

Knowledge-
acquisition 
components

•Allows us to 
learn from 
experiences, 
store information 
in memory and 
combine new 
insights with 
previously 
acquired 
information



Cognitive / Information 
Processing Approach

Sternberg’s Triarchic 
Theory

Analytical 
intelligence

Creative 
intelligence

Practical 
intelligence



Cognitive / 
Information 
Processing 
Approach

Gardner’s 
Theory of 
Multiple 

Intelligences

Intelligence Description

Linguistic Ability to speak and write well

Logico-
mathematical

Ability to use logic and mathematical skills to 
solve problems

Spatial Ability to think and reason about objects in 3D

Musical Ability to perform and enjoy music

Kinaesthetic (body) Ability to move the body in sports, dance, or 
other physical activities

Interpersonal Ability to understand and interact effectively 
with others

Intrapersonal Ability to have insight into the self

Naturalistic Ability to recognise, identify, and understand 
animals, plants and other living things 



Cognitive / Information Processing Approach

Gardner’s Theory of Multiple Intelligences
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Measuring 
Intelligence



Measuring Intelligence
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Measuring Intelligence

•

Psychometric 
Reliability

Psychometric 
Validity

The Practice of 
Norming -

Standardisation



Measuring Intelligence

Reliability
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Measuring Intelligence

Validity
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Measuring Intelligence

Standardisation (Norming)
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Measuring Intelligence
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Measuring Intelligence

Weschler Adult Intelligence Scale (WAIS tests)
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Verbal 
Comprehension

Perceptual 
Reasoning

Working 
Memory

Processing 
Speed



Measuring Intelligence

Weschler Adult Intelligence Scale (WAIS tests)
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Measuring Intelligence

Other Weschler measures
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Measuring Intelligence

Stanford-Binet Test
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Measuring 
Intelligence

Achievement 
and 

Aptitude 
Testing 

Aptitude 
tests

• Measure ability to 
perform a task or ability 
to learn a skill/subject

• Assesses potential for 
future learning

• E.g., education, 
undergraduate, post-
graduate, etc

Achievement 
tests

• Assess knowledge in 
certain academic areas

• Based upon mastery of 
content

• Focus on previous learning



Importance of IQ scores

•

•

•

•

•

•

•

Cool 

Abilities involving perceptual 
processing and logical reasoning

Hot 

Abilities involving emotionally-salient 
information



Genetic and 
Environmental 

Influences



Genetic and Environmental Influences
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Genetic and Environmental Influences

Minnesota Study of Twin Reared Apart
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Genetic and Environmental Influences 
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Genetic and Environmental Influences 
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Summary
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